International Research Needs on Control of Pests in Agriculture by Food and Agriculture Organization of the United Nations Plant Protection Service
DDDR:IAR.‘75/3 Restricted 
January, 197 5 
CONSULTATIVE GR.OUP ON INTERNATIONAL AGR.ICULT URAL RESEARCH 
TECHNICAL ADV1SQP.Y COMMITTEE 
Ninth Meeting, R.ome, Italy, 3 - 7 February, 1975 
INTERNATIONAL R.ESEARCH NEEDS ON CONTROL OF PESTS IN AGRICULTURE 
Prepared by FAO 
(Agenda Item 26) 
TAC SECRETARIAT 
FOQD AND AGR.ICULTURE ORGANIZATION OF THE UNITED NATIONS 
ROME, 1975 
INTRODUCTORY NOTE 
At its eighth meeting the TAC had expressed concern over the probability, reported 
by FAO, of a widening gap between demand and supply of pesticides in the world, and 
proposed at its next meeting to examine this question in more depth. The Chairman 
requested FAO to elaborate on the outline document supplied to TAC in order to clarify 
the dimensions of the problem, so that TAC could consider the implications and possible 
approaches which might lend themselves to international action comparable to that 
recommended by the Committee with respect to research needs in plant nutrition, 
This note has been prepared by the Plant Protection Service of FAO following a 
series of visits and discussions with the major commercial producers of pesticides and 
taking into consideration the findings of the 1974 Bellagio Conference on “Insecticides for 
the Future; Needs and Prospects” and the recommendations of the FAO Ad-hoc Panel of 
Experts on Integrated Pest Control. 
The text of the paper examines the importance of pests in agriculture, major 
international problems and requirements and certain approaches to the resolution of these 
problems and constraints, and constitutes the basic information paper requested of FAO, 
The Annexes to the paper contain an outline of an international programme for pest 
control prepared at the Bellagio meeting, an example of how the programme might be 
implemented, the recommendations of the FAO Panel supporting the establishment of such 
a programme, and some indications of possible financing needed to initiate it. 
FAO wishes to stress that the Annexes to this document are in no wise submitted as 
a formal proposal for consideration by TAC but are intended to provide further information 
on the current trend in thinking of those preoccupied with the global problems of improved 
pest control. 
Should the Committee, after due consideration of the material submitted, decide that 
a specific and detailed proposal for international action could and should properly be 
submitted for its further consideration at a subsequent meeting, FAO would be very willing 
to prepare, or collaborate in the preparation of such a proposal. 
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1, Importance of Pests in Agriculture 
The term “pest” will be used here to include virus, mycoplasma, bacterial and 
fungal diseases of plants, various arthropods (such as insects, mites, ticks, etc, ), mollusk:< 
(such as snails), vertebrate pests (including rodents, birds, bats, monkeys and a variety of 
other animals destructive to crops or livestock), and a wide array of aquatic and terrestrial 
weed species. 
All these pests produce serious losses in the quantity and quality of crops during the 
growing cycle as well as during transport and storage after crop harvest. 
Most authorities have placed worldwide pest losses at a minimum of 35 percent of 
agricultural production. In developing countries these losses may exceed 50 percent, 
especially when quality deterioration is included. The main reason for this higher incidence 
is that the greatest majority of these countries are in tropical and sub-tropical areas where 
the climate provides long, or often, continuous conditions favourable to pest development 
without the natural interruption caused by winters in temperate areas. In addition, as the 
agriculture of these developing countries is intensified and modernized with expanded 
monoculture, larger use of fertilizers, multiple cropping, irrigation and higher crop 
densities, the potential for increased losses from pests is intensified. Rapid urbanization 
is also creating the necessity for large-scale transport and storage of agricultural 
commodities in climates where prevention of post-harvest losses is difficult. 
There is no doubt that in these countries there is urgency in developing methods and 
means of predicting the impact of technological changes on pest problems. Much of the 
efforts to date in modernizing agriculture in developing nations have been devoted to discovery 
and use of high-yielding varieties coupled with technological packages to take advantage of 
their full yield potential. However, there have already been a number of set-backs because 
of unforeseen pest problems. Examples of these are the Septoria leaf blotch epidemics of 
wheat in the Mediterranean Basin in 1968-69, and the bacterial blight and tungro virus 
epidemics of rice in Asia. Similarly severe damage from sheath blight, leaf and plant 
hoppers, as well as gall midge have been associated with the introduction of high-yielding 
varieties of rice in Asia. But even where new technological changes are not introduced, the 
continuous erosion of the yielding capacity in existing crops often constitutes one of the most 
important limiting factors to self- sufficiency in nutrition and agricultural development, For 
example, in Brazil and Paraguay many wheat farmers are harvesting only 10 percent of the 
potential yield because of local foliar diseases. For similar reasons all African farmers 
today lose from 30 to 60 percent of their cassava yield because this crop is universally 
infected by a virus. It is on these very’ serious limiting factors that international research 
needs to be most urgently devoted, 
There are a considerable number of other pest problems which totally inhibit the 
development of large segments of agriculture and industry over entire continents, such as 
Dothidella leaf blight which prevents rubber production in the Americas and poses a 
constant threat to Africa and Asia. It is also against pest problems of this kind and 
international importance that international research attention could be most fruitfully 
devoted. 
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A:: analysis n: the currc!i, t ..tror!d food situation clearly ,S!X~\VS that mail:- cc’ncur:e:lt 
and equally import:\nt problems are affecting plant protection in addition to those hricfli 
mentin:led above. These will be briefly examined ii-1 the following pages, essentially in the 
light of foreseeable research requirements. 
2: Major international problems and requirements -I__ 
(il The pesticide problem - 
Patterns of pesticide usage -- 
The term pesticide is employed here to define any chemical used on pests to 
produce toxic or adverse effects on their activity or development. By the very diversity 
and number of organisms included under the “pest” definition, it is not surprising that these 
chemicals include mm-e than 1, 000 different compounds with a wide diversity of composition 
and methods of use. These range from highly specific materials employed only in limited 
quantities for minor pests, to large-tonnage materials used widely in agriculture and public 
health, Herbicides for weed control are now the type of pesticides most widely used 
particularly in developed countries while insecticides are at present the most widely used 
type i:: developing countries, In many cases, pesticides appear to offer the only practical 
control method to reduce pest populations to manageable levels, They are in fact an 
important element in modern pest management programmes, 
If pesticide use patterns are examined on a global basis, it is readily apparent that 
up to the present, very limited consumption has occurred in developing countries. Of the 
approximately three billion dollars worth of pesticides consumed in 1973-74, considerably 
less than ten percent was in developing countries, and much of this was in public health 
programmes. Nearly one half was consumed in North America and another quarter of the 
total in west Europe, East Europe and Japan accounted for much of the remainder. Japan 
alone, (the highest per hectare consumer of pesticides), almost equalled the use of all 
developing countries combined. 
A joint FAO/UNIDO study in 1973 found that many of the key developing countries in 
Asia were at the point of rapid growth in pesticide consumption. This study indicated a 
planned increase for this region of 350 percent in use of pesticides during the 1972-1978 
period. For the Philippines, the magnitude of increase was expected to be 25 times the 
base 1972 figure, The intent in Indonesia was about 16 times the 1972 tonnage; in Thailand 
four times and in India more than double the tonnage. 
Studies on the relationship between crop yield and level of pesticide use indicates 
that together developing countries woul,d need to increase consumption by about 400 percent 
by 1980 to meet minimum food producfion requirements. 
The heavy reliance on pesticides for pest control in developed countries has been 
based on their low cost, high return from investment, ease of use with minimum 
infrastructure and training costs, and low labour input. For most of these same reasons, 
there has been the trend in developing countries to introduce pesticides along with fertilizer 
and water management as key elements for the utilizat.ion of high-yielding varieties and as 
the basis for modernizing agriculture, 
AS knzwn, the over.luse of pesticides in many developed countries has had some 
major adverse effects, This has been particularly true for insecticides, where their very 
low cost has resulted in applications on frequent spray schedules as an insurance against 
crop losses. The result has been the rapid build-up of resistance by insects, major 
replacement of original species by secondary pests (through elimination of natural predators 
and parasites) and a variety of other non-target effects which have caused the breakdown of 
the pre-existing bio-control systems. This has recently resulted in major shifts in pest 
control concepts and approaches. These new approaches, however, require much more 
research, infrastructure, training and management skill. Because of all these requirements, 
the danger is that developing countries will be more prone to follow the same past trends in 
pesticide use that led to often disastrous results in developed countries, There are, 
however, new constraints that may assist developing countries on a more rational introduction 
and use of pesticides. 
Current and future supply situation 
Over the last decade, the demand for pesticides has been rising steadily, but in the 
past two years there has been a very sudden downturn in the rate of pesticide production 
and availability and supply has fallen short of demand. This deficiency has most seriously 
affected the developing countries which are particularly vulnerable both to shortages and to 
price increases. This has been further aggravated by the fact that, for economic and other 
reasons, these countries have relied on purchase by tender and, that in times of shortage, 
the suppliers have naturally tended to favour the more regular customers. 
The sudden and serious shortage of pesticides is the result of several causes. One 
important reason is the general food shortage, worsened by recent bad harvests in USSR 
and Asia, which caused a rapid rise in grain prices. This, in turn, led to greatly 
increased acreage devoted to food production, especially in the USA, with consequent 
increased demand for pesticides. The capacity of industry to produce pesticides has not 
expanded at a sufficient rate to compensate for the deficit. This was due partly to global 
shortages in raw materials (aggravated by the recent energy crisis), and partly the lack of 
capital investment, held back by uncertainties on the future of the pesticide market. These 
uncertainties arise from several factors, notably: great and unpredictable fluctuations in 
agricultural production and prices; large cost increases in research and development as 
well as in requirements for registration; probability that the development of pest resistance 
will inevitably curtail the usage of many existing materials. 
The problem of developing countries is further handicapped by the higher prices of 
pesticides, along with all other imports at a time when world economic factors have 
adversely affected their foreign exchange capability. Unless pesticides can be available to 
farmers on a regular basis and at reasonable price levels, they cannot be depended upon as 
a basic tool for improved production. 
Because pesticide production is‘generally a high technology industry based on 
sophisticated and expensive research, the basic manufacture is confined largely to industrial 
countries. This means that developing countries during the foreseeable future will continue 
to be dependent upon imports for most of their supply. Furthermore, as already indicated, 
the increased research cost and time required to fulfil the increasingly stringent regulatory 
requirements on registration will most certainly increase their price. 
All this is likely to occur at the time when the large tonnage, broad-spectrum and 
inexpensive materials which are the basis of most use in developing countries, will also have 
an uncertain future because most of these materials tend to be more toxic to humans and to 
have more undesirable effects on the environment. 
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The need for alternatives _ ._. _..--.--- -- 
Because of all these factors, it is highly desirable to focus resea.rch efforts in 
developing countries on measures that emphasize the replacement or economic use of 
pe~:ic,i~?es without any of the hazards experienced elsewhere, The areas of emphasis in 
= this direction include: breeding for insect, disease and other pest resistance; careful 
study of cultural practices useful in pest control; greater reliance o:: biological control 
agents and on conditions favourable for their use; inc.reased research on more efficient 
means for using pesticides; use of genetic manipulation of pest populations (to bring aboct 
control by introduction of factors for sterility, lethal characters and sensitivity to pesticides 
for !,ests and insensitivity in their parasites and predators), and other non-chemical control 
methods, 
The riced for new compounds and their early availability -_.____ -~ 
0:; the longer term, there is need for the development of a variety of new pesticide 
;,.cjm!j(,un:‘is to replace those that have been banned or are becoming obsolete due to build-up 
3f pest resistance, changing market competitive factors, etc, There is also a need for 
general changes in the specifications of new pesticides both by plant protection specialists 
and ay iegislative restrictions as a means of satisfying environmental concerns. There is 
need for a globally coordinated efi’ort to develop and agree on standardized procedures and 
.-equ~.rer~ents for the biological testing, for toxicological determinations, residue and quality 
-Itrol \ A. measurements and requirements, and for the procedures and requirements for 
tn~iro~imental protection standards. 
‘I’he integrated control approach has directed the interest toward the development of 
more specific, narrow-spectrum pesticides which could have the greatest possible impact 
[on target pest species while causing minimum effect on other species in the environment. 
This has also led to the isolation and utilization of natural compounds required to manipulate 
insect populations - such as hormone or hormonemimics (that can disturb normal insect 
development pattern) and pheromones (that can attract or confuse normal behaviour). 
However, when these narrow- spectrum, specialized insecticides or hormones are 
considered, a further dimension of difficulty is added. In fact, their registration require- 
ments, time schedule and other development costs are essentially the same as for those of 
the broad spectrum compounds but with only a very limited market potential. To be 
commercially feasible, these speciality compounds would thus require either market 
acceptance at a greatly higher price, or a much longer market life to recover initial 
investments. 
This points to the need for adequate data and reliable pesticides market analysis, 
Information is lacking on the present an? future magnitude of the various key pest problems, 
k>n the types of natural enemies requiring protection, on the price that could be justified for 
speciality compounds and on the likelihood of major changes in production or agricultural 
practices that might affect pesticide use, 
Instead, it is now becoming apparent that to allocate pesticide research resources 
on the basis of future market needs, the industry must project market priorities up to twenty 
years in advance. This allows for a five year period for discovery of a suitable product, 
t.lren ten years of development of fulfil all registration requirements, and a minimum of five 
years to write off the costs of manufacturing facilities, research and development, 
T:lere 7s great difficulty in projecting the implications of changing agricultural 
technology this far in advance, and certainly it is almost impossible to expect each company 
to i;e able to allocate resources for this purpose. It .il)!iC:irS that there is StrC)!ig need for 
;:I: i:;tern;*ticnai tilfor:l:atiol! Sy$it21;1 to 2ev;e!3p t:i:<: b::,s’l? r’.,t; TCqUii-PC: to :;ii! ::::t i?!:l;: !si->L:i:d 
investment decisions by the industrial sector, but also for allocating priorities in govern- 
ment and international research and extension programmes. 
There is also need for an international evaluation network to determine the 
performance of new products and their possible undesirable side effect more quickly. Ti-Lis 
same network could also conduct research on safer and more efficient methods of utilizing 
the older, less expensive materials of interest in developing countries because of cost 
factors. 
An internationally coordinated research and regulatory program-me is needed to 
overccme these problems and to ;, 1rovide a network of labora.tories in which new products 
could be handled for fulfilling registration requirements where they do not have industry 
support, As one example this will be true for materials discovered in the insect physiology 
research by TCIPE. 
(ii) The problem of plant breeding for pest resistance 
Pest-resistant varieties provide an ideal way to control pest damage to crops in 
primitive as well as advanced forms of agriculture. In fact they involve minimum production 
costs, leave no pesticide residue in food or the environment and harm no pollinating, or 
c:::i:ei‘wise, beneficial insects. Furthermore, pest resistant plants only minimally disturb 
nature’s balance between destructive pests and their natural enemies, and are compatible 
with biological, chemical, cultural and other integrated control methods. Shortages and 
increasing costs of agricultural fertilizers, pesticides and fuei will direct greater 
emphasis to the development of strategies designed to minimize economic inputs, reduce 
environmental hazards and conserve energy. The use of pest-resistant varieties in such 
systems offers great potential and should be strongly emphasized in the years ahead. 
Unfortunately there are a number of unresolved problems which have limited so far 
the use of resistance in agriculture. 
The first of these is the fact that resistance has been almost entirely limited to plant 
diseases with little attention devoted to insects, rodents, weeds or to such other yield 
limiting factors as low fertility, drought, heat, etc. 
The second problem has been the lack of understanding of the resistance mechanism 
at the pest/plant interface. Even when the recognition of the gene-to-gene relationship was 
obtained, plant breeding efforts have continued to be directed to the use of monogenic 
“vertical resistance”, in spite of its o)vn weak nature, and its likelihood of breakdowns due 
to changes in the pathogen race spectrum. Even today, when the use of polygenic, “horizontal 
resistance” is recognized and advocated, no recognition is being made of situations in which 
either of such types of resistance can be most usefully employed. 
Another problem which has been experienced is that of new varieties derived from the 
breeding programmes which have not been adequately tested in the areas of use before their 
release for commercial production. This has resulted in the upsurge of unexpected new 
pests and diseases. Likewise no consideration has been given to the utilization of modest 
levels of pest resistance which could be otherwise effectively utilized within pest management 
systems, * 
These and other problems clearly suggest a series of requirements based on entirely 
new and imaginative international approaches, The first of these is to broaden the “resistance” 
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concept to all biotic and non-biotic agents currently limiting yield. In the second place there 
is the need for clear understanding of situations requiring “horizontal” vs, “vertical” 
resist,ance including in this analysis their respective cost-time-risk factors. In the third 
place, a closer international link must be developed between plant breeders, pathologists, 
entomoIogists and other appropriate disciplines including agronomists to concurrently 
design production-management systems most suited to the new varieties under development, 
The level and type of resistance required will thus relate to the pest population pressure 
resulting from the management system used. This team work must not be limited to the 
breeding centres, but will necessarily extend to a much expanded field evaluation of early- 
stage breeding material over a broader number of production areas. This is a very major 
undertaking and should therefore be given major attention within the priorities now facing 
world agriculture, 
(iii) Deficiencies of plant quarantine system as they relate to 
international exchange of research and propagating material 
Plant quarantines in the greatest majority of countries are still a major stumbling 
block in the exchange of research material and in plant introduction schemes. This is 
partially due to the inefficiency of the existing quarantine services, to the lack of adequate 
facilities, to the ignorance of the actual distribution of pests and diseases and, occasionally, 
to the difficulty of pest and disease detection. This problem is considered to be particularly 
acute today in view of the ongoing effort of many international research centres to improve 
vegetatively propagated crops such as potatoes, cassava, etc. which represent high- 
quarantine risks in their international movement and exchange, A major requirement to 
overcome this problem could consist of: 
ai 
b) 
Improving information on ,world distribution of pests and diseases; 
Establishing and operating a network of intermediate plant quarantine 
stations to ensure the safe and rapid exchange of vegetative propagating 
material; 
C> Identifying disease-free propagating material to ensure the maintenance 
of true-to-type, virus-free plant genetic material for propagation and 
breeding purposes. 
(iv) The lack of reliable crop loss information and of early 
warning systems 
Although losses from pests are as old as agriculture, very little is known of the 
quantitative pest/loss relationships resulting at different levels of pest densities and at 
different stages of crop development. This ignorance has greatly affected the development 
of proper control measures. A good example of this is the recent work in Latin America 
and in the United States on weeds damaging maize and grain legumes. In many cases it 
was determined that most of the damage (e.g. yield reduction) occurred very early in the 
life of the crop plant and much prior to the normal period of cultivation or hand weeding as 
commonly practised. There is also increasing evidence that certain insects and diseases 
causing major damage at certain stages of crop development do not cause very great yield 
reductions as normally assumed because of the recovery capacity of the crop. This clearly 
points to the great need for research to develop satisfactory methods of measuring pest losses 
on crops of ma&r importance’to effectively guide protective actions. The lack of reliable 
crop loss information has also affected past decisions on the selection of research priority 
areas. 
- ‘j - 
Also, primary to the establishment of goals and priorities in any research activity 
is problem analysis. Unfortunately, pest control r esearc h has tended to be heavily oriented 
to emergency situations, Although this type of responsive research is necessary, much of 
its need could be eliminated if greater effort were devcted to system analysis and preventive 
research. This should comprise early warning systems that would be capable of identifying 
problems much in advance and also warn of shorter range emergencies before they become 
too serious. An excellent example of warning system on short range emergencies is given 
by the desert locust under FAO/UNDP assistance, Similar warning/forecasting systems 
could be usefully developed for migratory pests such as the East African armyworm 
(Spodoptora exempta), for the sunn pest (Eurygaster integriceps), for leafhopper vectors of 
of rice viruses and for such well known diseases as wheat rusts, potato blight etc, Early 
warning and forecasting systems could also be valuable against pests of stored goods, The 
use of mathematical simulators and of remote sensing techniques offer tremendous 
possibilities in this field. 
As for long-range warning it should be reminded that both plant breeding and new 
pesticides require considerable lead time from the initiation to the development of their 
end products. The work devoted to problem analysis, as indicated above, should be 
capable of providing the relative magnitude of anticipated key pest problems ten years 
ahead for both primary crops and major production regions, This would permit a better 
basis for evaluating if genetic resistance factors were available, or whether research 
should emphasize pesticide or non- chemical control methods, 
This need might be best illustrated by what occurred in Asia with the rice gall 
midge and plant and leaf hoppers becoming serious pest problems through the use of high- 
yielding technology. These predictable pest outcomes were not timely considered by a 
multidisciplinary analysis effort aimed a+ c assessing the implications of technology changes 
and at preparing for the resulting consequences. 
Another example of needs for early warning systems is given by the current research 
on the Quelea quelea birds in Africa, This species, capable of re-producing in very high 
numbers, normally feeds on wild grass seed as the preferred diet. In periods of grass 
seed shortage it is capable of total destruction of cereal crops. The current trend of 
reducing grasslands through overgrazing and of increasing irrigation systems and cereal 
cropping schemes has every potential of shifting the Quelea quelea birds toward crop 
destruction over large areas of that Continent. 
These two examples clearly emphasize the need for an international, early-warning 
system to identify the impact on pests by the introduction of technological changes into new 
socio-agro-ecosystems. 
(v) 
.’ 
Constraints in integrated control programmes 
There are a number of non-chemical control measures which require an expanded 
international research effort before they can be successfully included into practical integrated 
pest control programmes. 
All of these should be supported by improved research on the primary pest 
organisms and their interactions in selected agroecosystems. Information on the population 
dynamics of major pests and on their natural control measures are basic to the development 
of sound pea management ‘systems. The integrated control approach should be a goal 
wherever possible in order to use all the appropriate control measures, including pesticides 
in an integrated manner for maximum efficiency in maintaining pest populations below 
economic thresholds. Most of the international needs have been recently identified by the 
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FAO Panel of Experts on Integrated Pest Control and are summarized in their 
recomxnendatioIls which are attached a:; ANNEX V. 
(vi) Disea.se problems of major international significance 
Although there has been a major and growing market for fungicides based on copper, 
sulphur, mercury, carbamates and others, recently there has been major interest and hops 
for improved chemical control of various disease organisms by the use of systemic 
fungicides, Unfortunately, there has been rapid development of resistance by disease 
organisms to these type materials that has made their widescale usefulness questionable. 
The same basic problem of rapid development of new pathogenic strains has also 
plagued the plant breeding approach to disease control. Most of the breeding for crop 
resistance has been based on the incorporation of single gene resistance factors (vertical 
resistance), which have frequently lost their effectiveness and had to be replaced at rather 
short intervals. Recently, new emphasis has been directed to breeding methods designed to 
concentrate on polygenic resistance factors (horizontal resistance), This will permit greater 
stability of resistance. This area now shows substantial promise of success. 
There are many cultural and sanitation methods which can supplement or substitute 
plant breeding and fungicide use for the control of major plant disease organisms. These 
vary from virus free planting stock to crop rotation, tillage practices, planting dates, 
irrigation practices, etc. All these areas require closer international attention. Also 
many diseases of regional or inter-regional importance require attention as they constitute 
a serious limiting factor to food production, Among these, mention ought to be made of 
viruses of food legumes and starchy crops as well as certain soil borne and folia diseases 
of primary importance. The need for a solution of phytovirology problems in the tropical 
areas require greater attention and new workable solutions. 
{vii) Weeds 
The discovery and introduction of a wide range of highly selective and efficient 
herbicides for weed control has found widespread acceptance in the developed agricultural 
countries. As a result, the tonnage of herbicides has increased from a very small base 
twenty years ago to where herbicides represent sixty percent or more of total pesticide 
usage. The dependable annual nature of the market, minimum environmental problems 
encountered and enormous worldwide potential, have caused most pesticide manufacturers 
to concentrate research efforts in these areas, often reducing investment for research on 
insecticides and fungicides. 
In spite of their high efficiency, there is growing evidence of breakdown in 
performance of many herbicides due to <.eplacement of herbicide-susceptible weed species 
by resistant species. 
In developing countries, the use of herbicides, particularly on high-yielding varieties 
of cereal crops, is increasing rapidly. However, so far their total use has been small and 
much less than that of insecticides. Clearly, this situation could change rapidly as it has 
in the industrial countries. 
Introduction of herbicides in developing countries has been frequently accompanied 
my controversy over the desirability, because weeding is one of the high labour-intensive 
Gegments of traditional agriculture. It is clear, however, that with the introduction of 
‘ertilizers and Modern technology, along with rapid urbanization trends, adequate labour 
or weed control under intensified agriculture is usually lacking. 
0 - - Y 
There is no need tr, establish effective internatlol:al research networks to examine 
ilOi r::lly the requiremenrs in rela.tion to ilcrbiride intri!ti:lcrion, but the potential for 
improved mechanical or semi-mechanical weeding to maintain employment and minimize 
foreign currency requireme::ts. 
Research on proper time of weeding could provide the basis for major improvement 
in traditional practices under local conditions. 
(viii) Vertebrate pests 
Vertebrates such as rodents, birds7 etc. can be very destructive to crops, prior 
tc, harvest as well aS during tran.sport and storage. In addition, the presence of these 
pests in large numbers increases the threat of epidemics including plague in man and 
leptospirosis in man and animals. 
The level of research on the basic magnitude and parameters of the vertebrate 
pest problem has been seriously neglected in most countries and crops, even though 
damage is considered to be very major. 
Much greater research effort should be placed on a clearer definition of the 
problems and losses, and on the development of research priorities and Strategies. The 
IJNDPi’FAO project for reS?arch on Quelea quelea and other grain-eating birds in Africa 
has been an excellent pi.oneering example of a regionally coordinated project designed for 
Yhis purpose. The further development of environmental manipulation and other non- 
;r:hemtcal control techniqties is particularly important in this field. 
(ix) Pests of stored prod;icts 
There has been increasing publicity on the magnitude of losses thought to occur 
during the transport and storage of agricultural products. This loss is caused by insects, 
fungi and other micro-organisms, rodents and birds, Increasingly serious problems are 
being encountered worldwide on the development of resistance by stored grain insects to 
the most commonly used insecticide control treatments. There is considerable evidence 
that toxic substances produced in storage by various micro-organisms can be serious 
health hazards to humans and livestock but very little reliable information on the 
importance of aflotoxin and other mycotoxin problems is available. 
R.apid urbanization in developing countries is greatly increasing the need for major 
increases in the transport and storage of products. The growing emphasis for a world 
food security reserve system will further increase the storage requirements. 
There is need for a comprehenpive international evaluation of research requirements 
and priorities related to control of post-harvest losses in primary producing areas. 
(x) Deficiencies ii-i existing international infrastructures, 
manpower and financial resources 
Although the magnitude of the research needs in plant protection outlined in the 
preceding pages may at first seem overwhelming, it must be remembered that the level 
of governmental and industrial sector research on some of the problems outlined is very 
substantial aL the national lkvel. The need is now to bring reorientation and coordination 
of the various segments of this research effort to focus on international priority areas and 
slso to strengthen the weaknesses in research directed at tropical problems and at primary 
food crops of developing col\iilrits. 
The need is to bring together multidisciplinary efforts to concentrate on world 
priorities or major limiting factors. These coordinated efforts in many cases can 
concentrate the more applied biological research on a regional national basis, but develop 
the backup research on fundamentai problems at the primary research institutions of 
governments, universities, institutions sponsored by CGIAR, and the industrial sector. 
In many cases the regulatory requirements will need simultaneous attention. 
To meet all these requirements, it is evident that stronger international links and 
inirastruetures must be established and that these need to be manned by an adequate 
number of specialists. In fact, if one considers the present staff available to work in all 
fields of international plant protection in FAO (both Headquarters and Regional Offices), 
and that stationed in all International Agricultural Research Centres it will be easily seen 
that all this personnel put together is much less than that employed by any respectable 
Department of Entomology or Plant Pathology in a single State University in the United 
States. Furthermore, if one considers that this small nucleus of specialists is scattered 
all over the world, that it often operates in near-isolation {both physical and intellectual), 
that it is frequently burdened by all sorts of routine and administrative commitments, that 
it enjoys no or very little backing from the scientific community, and that it operates on 
very limited facilities and budgets, one can see that only very little progress could be 
expected for improving the various international research activities and services mentioned 
before. 
3, Attempts to resolve the existing problems and constraints 
Most of the problems mentioned in this paper have only recently come to the close 
scrutiny of the international community mainly as a result of the world food crisis, the 
high cost and low availability of pesticides and the need to take prompt corrective actions. 
Two places in which these problems were examined in greater detail were the Bellagio 
Conference and the World Food Conference. 
(i) The Bellagio Conference 
This Conference, organized by the R.ockefeller Foundation in Bellagio, Italy, from 
23 to 26 April, 1974, had as its theme “Insecticides for the Future: Need and Prospects”. 
After thoroughly examining the existing world situation it came to the conclusion that a co- 
ordinated international programme was needed and drafted a proposed “International 
Programme for Control of Pests affecting Agriculture and Human Health”. Since the 
Bellagio Conference, this proposal has been discussed in various professional plant 
protection circles which had broader representation than the primarily insecticide- 
chemistry orientation of most of the Conference participants. As a result, the proposed 
programme has been slightly modified to strengthen the biological needs and broadened to 
include regional and national level linkages. 
In many respects, the proposal has similarities to the International Programme on 
Genetic Resources, which is supported by the CGIAR. The common features are that the 
programme is to be carried out with FAO acting as the secretariat, to have regional 
operational activities under overall coordination of an international governing board, and 
to be in direct support of research areas sponsored by the CGIAR through the International 
Agricultural Research Centres and Institutes. Just as in the case of the International 
Programme on Genetic Resources, some of ihe activities envisaged in the proposal are 
not directly research but are in direct support of research activities. 
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(ii) The World Food Conference and FAO follow-up action __---- - 
In addition to specific recommendations on pesticides, three main points related 
to plant protection were emphasized by the World Food Conference. These were: 
(4 The need to improve biological efficiency to economize in inputs (without detriment 
to the long-term production potential; 
(b) The need for an effective global information and early warning systems in food and 
agriculture; 
(C) The need to accelerate applied research to overcome major constraints limiting 
food production. 
Plans are now under study in FAO to see that all future activities of FAO’s plant 
protection will be guided in these three areas, mainly through a better balanced and 
strengthened global and inter-regional programme and much stronger and more effective 
regional and national activities. To this end, and for problems requiring research, much 
of the FAO work will heavily depend on the active participation of scientific societies or 
groups as well as on the International Agricultural Research Centres. Arrangements 
along these lines are already underway. Some indications of the minimum staff need to 
fuifii these requirements within the restructuring of FAO are given in APPENDIX II, 
(iii) The new mechanisms for implementation of coordinated research network 
The approach to be taken in the solution of major international research problems 
is essentially that of launching a number of international collaborative programmes aiming 
at increasing food availability and stability in cereals, leguminous and starchy crops. Each 
programme is to be organized in collaboration with interested organizations and directed 
by a corresponding number of scientific Advisory Committees. Individual projects are 
selected and implemented by specialized sub-committees that have their focal point in the 
FAO’s Area Coordinators. These, in turn, maintain liaison with FAO Regional Specialist, 
International Agricultural Research Centres and their outreach programmes. An example 
of such type of organization and how it would work on a specific project is given in 
ANNEXES III and IV. It should be mentioned that this mechanism is already functioning 
although on a limited, but seemingly successful scale. 
(iv) The relationship of FAO plant protection programme to CGIAR 
The newly envisaged FAO plant protection programme, in addition to solving past 
constraints, will provide for the firsf. time a centralized place from where a global, overall 
view on existing and future international pest and disease problems can be obtained. This 
programme, when properly backed by a strong scientific component and well equipped in 
the documentation and information areas could provide a unique feature that no other 
organization or international institution could offer. Truly cooperative research 
programmes in priority areas could be conducted with the participation of the best 
laboratories in the developing countries, with the International Agricultural Research 
Centres and with national institutions (in which FAO field experts may or may not be 
associated). The possibility of outposting FAO Regional plant protection specialists in the 
International Agricultural, Research Centres could also strengthen ongoing or future 
activities of CGIAR and could further help in catalyzing new activities. Finally, the 
assistance that FAO could provide to CGIAR could be derived from both the Genetic 
Resources International Programme and from better functioning international plant 
quarantines under the International Plant Protection Convention, 
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The possible structure of the operating nucleus of the foreseen International Plant 
Protection Secretariat and tentative budgetary implications are indicated in AIWEX VI, 
THE BELLAGIO PROPOSAL 
INTERNATIONAL PROGRAMME FOR CONTROL OF PESTS 
AFFECTING AGRICULTURE AND HUMAN HEALTH 
Background and rationale - 
During the past thirty years large amounts of pesticides developed during this 
period have been used in intensive control programmes for the purpose of eliminating or 
reducing vector-borne diseases and agricultural pests. Although pesticides have had a 
major impact on reducing vector-borne diseases and certain agricultural pests, their 
widespread use has not been successful in bringing vector-borne diseases under complete 
control, and increasing problems are being encountered in the control of agricultural and 
public health pests due to insect resistance to major classes of pesticides, through 
secondary effects of pesticides on the environment and related problems. 
These facts clearly indicate that a comprehensive and coordinated effort is needed 
on an international basis to expedite and insure that the necessary resources are mobilized 
and effectively used to implement needed new initiatives to solve the pest problems of 
agriculture and public health. 
There is an increasing array of knowledge and scientific discovery on the ecological 
requirements for controlling pests, and a variety of new materials and methods for solving 
the pest problems on a sound basis which are not being adequately utilized. This is due to 
inadequate levels and continuity of research efforts, inadequate training of sufficient 
numbers of necessary staff to implement programmes of research and control operations, 
plus undue financial and regulatory constraints on development and use of new materials 
and inventions vital to the most efficient control of pests, 
This proposal for comprehensive and coordinated international and regional 
programmes has been made for the purpose of developing the mechanism for speeding the 
solution of these problems. 
Organizational structure 
The programme is designed to provide international and regional secretariats 
operating under the authority of governing boards to develop with the assistance of advisory 
groups comprehensive and coordinated programmes to be carried out through research 
networks, contracts and agreements pr other procedures to implement coordinated 
programmes to develop the requirements for the type of basic pest control programmes 
required. The programmes may include research, training, technical assistance and 
advisory or consulting services and develop methods to expedite the rapid exchange of 
information. 
The secretariat would be comprised of an international executive secretary and 
coordinators for each of the programme elements, and appropriate regional secretariats 
to&deal with problems of coordination at the regional level and with national mechanisms 
of implementation. The programme budgets and activities including the secretariats 
would be the responsibility of a governing board. The programmes and budget proposals 
for each of the programme elements would be developed by advisory groups working with 
the programme element coordinator. A key factor in the programme development and 
evolution would be an annual meeting of participants in each research project to present 
their findings and assist in development of programme and budgets. In addition to 
technical programmes, there would also need to be facilities tc handle patents, contracts, 
licenses and international regulatory conventions, 
Objectives ~~ 
1. To provide a method of mobilizing the best worldwide talent in the various 
specialities related to control of pests of agriculture and human health with focus on 
developing the soundest programmes and jointly initiating the required actions to solve 
these increasingly pressing problems, 
2. To marshal the necessary financial and human resources required for the level of 
sustained effort needed to accomplish these objectives. 
3. To provide a means of influencing to the maximum extent possible the policies and 
attitudes of governments, industries and the general public to insure the necessary support 
and understanding required to obtain the proper implementation of the programmes of 
pest control deemed desirable. 
4. To provide a mechanism for developing the body of knowledge and information 
required to enable the introduction of chemicals and control procedures into the human 
environment with an adequate insurance of en vironmental safety without unnecessary delay 
and expense. 
5. To develop effective research networks to obtain the necessary information and 
act as a source of data on the nature of pest problems in the different ecosystems 
important to man, and evaluate and develop the parameters required for effective 
control systems. 
6. To provide the means for discovery and development to the use stage of new 
chemicals and devices which fit the requirements of control operations either directly 
through this programme or in cooperation with the world industries on a mutually 
advantageous basis to introduce and register products useful in pest control which would 
not normally be developed by unassisted commercial endeavour. 
7. To stimulate research on products, devices and systems now in common use to 
determine how they can be used more efficiently and safely in pest control programmes. 
8. To provide the basis for a training network which can insure the number and 
quality of people trained adequately to provide the required manpower for the various 
components of pest control programme; from research to operational aspects. 
9. To provide a source for obtaining consultation and suitable personnel for 
technical assistance programmes being provided for governments and to provide 
assistance to governments, agencies and industries for obtaining the information 
required to make sound decisions. 
10. TO provide mechanisms to insure maximum rapid exchange of information and 
personal discussion among and within the various groups dealing with or dependent upon 
pest control. 
* . . 
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Financial implications 
In order for this programme to succeed, it must have secretariats of the highest 
quality which are provided with an adequate and sustained level of financial resources. 
Resources must not only be provided to supplement and stimulate the current centres of 
research and development activities, but also to insure the development of programmes 
needed for the success of the entire effort. 
Adequate funds for secretariat travel and for bringing together in periodic group 
discussions the participants in the programmes is an indispensable element to the success 
of this programme. 
Participating organizations and agencies 
The programme is designed to link together in a coordinated network all the 
organizations, institutions, agencies and governmental activities deemed important in 
achieving the goals of the programme. In many cases the programme will also deal with 
concerns in the private sector on an appropriate basis. 
Operational procedures 
Because of the magnitude of agricultural involvement in relation to the total pest 
control problems, it is recommended that the international secretariat be located with 
FAO in Rome. R.egional secretariats would be developed at appropriate locations as 
desirable. 
The policies under which the secretariat and the programme operate will need to 
be carefully developed by the governing Board after detailed consultation with all major 
potential participants in the programme. 
The principle governing the development of the policies and the operating 
procedures of the programme should be based upon the least interference with the normal 
operating mechanisms of participants in the programme consistent with developing the 
degree of coordination necessary for accomplishment of the programmes agreed upon. 
secretariat dedicated to effective, leader ship without undue admin 
and restraint on accomplishing the goals of the programme. 
This will require constant attention on efficient management by a high quality 
istrat ive impediments 
Primary features of the International Secretariat 
Although the details of the prdposed International Secretariat must be carefully 
elaborated, its major functions should include the following: 
1. In collaboration with the regional secretariats, examine priorities at the 
international level and their relationship to regional priorities and determine the best 
collaborative arrangements required for coordinating efforts directed at a solution, and 
the budgetary and operational requiran ents for the successful implementation of 
programmes agreed upon. 
2. Develop and coordinate research networks dealing with particular needs in pest 
control sucti as: breeding for insect and disease resistance; development of integrated 
control systems for primary crops; development of crop loss measurement procedures; 
evaluation and testing of new products to fulfil international registration standards; 
development of analytical standards, development of toxicological standards. 
’ 
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3. Establish an international pest control information and analysis facility that would 
coordinate the collection, analysis and availability of information dealing with: pesticide 
use, supply and demand, including future pesticide needs and possible supply problems; 
data on pest losses and economic levels important in developing pest management 
- programmes; monitoring and early warning on major pest problems; analysis of pest 
trends as related to agricultural change, etc. 
4. Develop international standards and, vh ere appropriate, international conventions 
and regulations on pesticide registration, biological testing and research procedures, 
pesticide monitoring,environmental impact requirements, quarantine regulations and 
equipment specifications. 
5. Coordinate information exchange and policy development through workshops, 
seminars, conferences, working parties, task forces, missions, in- service training 
courses, assistance to professional organizations, study tours, fellowships, newsletters, 
publication exchange, meeting calendars, information bulletins, special reports, etc. 
6. Provide assistance to donor and recipient governments and organizations by 
providing an information pool on consulting services, and available experience which can 
be utilized in project formulation, evaluation, assistance in manpower assignment and 
availability, and related needs in technical assistance. 
7. Provide industry with a new resource for long and short range planning based on a 
global network which can provide much of the basic data required to make sound manage- 
ment decisions on research, development and capital investments. 
8. Provide a mechanism such as a revolving fund to develop the necessary research 
data for the registration of specialized pesticides or control devices that are invented by 
private industry or non industrial sources which can be useful in solving pest problems 
which may not have sufficient market potential to cause non subsidized development. These 
could be licensed to industry or if the device originated from the industrial sector, needed 
research for registration could be conducted under a contract arrangement so that where 
commercial success exceeded a pre-determined level, a portion of the revenue would be 
returned to the revolving fund. 
Primarv features of the Regional Secretariats 
In contrast with the International Secretariat, the Regional Secretariats should have 
the primary objectives of strengthening regional and national programmes of research, 
manpower training, technology transfer facilities, regulatory and policy formulating 
activities, and implementation programmes such as quarantine services, pest survey and 
forecasting, emergency operations or gpplication services. This should provide the 
mechanism for regionally coordinated research, manpower training, consuiting services 
and information coordination and exchange. 
The regional secretariats should have enough flexibility to act as coordinating and 
assistance mechanisms for and between various international and regional donors, including 
bilateral and multilateral assistance agencies; and national projects, agencies, and 
programmes; regional organizations, professional societies and institutions and similar 
resources in the region, 
In addition, the R.egional Secretariats should be the primary resource to provide 
the basic information through regional research and information networks to insure the 
availability of the data required by the international Secretariat to accomplish the goals 
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outlined for it, This would also be the method of translating international decisions and 
programmes into implementation at the country level. Therefore, it is imperative that 
these Secretariats be carefully linked to insure the accomplishment of the overall 
objectives oulined. 
Some important needs that should be built into the programmes of the Regional 
Secretariats include: 
1, Coordinated research projects should be developed so that the most appropriate 
agency would act as coordinator and all appropriate agencies in the region could participate 
to solve problems of common regional importance. 
2. That major emphasis should be given to continuing problem analysis to provide 
adequate data for regional and international decision making. 
3. To the extent desirable, all international staff associated with national 
programmes under donor assistance should be allocated one or more man-months per 
year as part of regional programmes with continuing regional country clearances so they 
can be used on a flexible basis as a pool of consulting expertise to governments, donors 
and for regional research and training or other programme supervision’activities outside 
their country of assignment, 
4. That in order to develop new mechanisms for speeding implementation or 
technology transfer at the farm level, pilot programmes with governments to examine 
various alternative approaches suitable under different local conditions should be given 
high priority in the Regional Secretariats programmes. 
5. Flexibility should be provided so the Regional Secretariats can call on all 
appropriate regional and international staff required to provide continuing programmes of 
in-service training at both the national level and regional level which should provide 
periodic training for: administrators and other policy makers, research specialists, 
extension credit and other advisory service personnel including those from the industrial 
sector, applicators, pest survey crews, and farmer groups as appropriate. 
6. Assist in the development of graduate degree programmes with appropriate 
universities which can act as a national and/or regional resource for advanced training 
which can provide course and thesis research which is relevant to the needs of the 
national programmes and, wherever possible, the thesis research should be conducted as 
a part of national programme needs. 
Where the universities involved do not have strong course curricula in the areas 
of specialization required, arrangements should be made so either the student can take 
his degree at the university in the region with a portion of the course-work obtained in an 
appropriate internationally recognized university in his specialty, or the degree could be 
granted by the internationally recognized university under an agreement so that at least a 
portion of his thesis would be conducted under his home or similar country conditions 
through supervision arrangements agreed upon by the Regional Secretariats. 
‘7. That every effort be made to develop a core career staff in the R.egional 
Secretariats to provide the continuity often lacking in assistance programmes. 
ANNEX II 
INTERNATIONAL SECRETARIAT STAFF 
I. 
II. 
Executive Secretary 
Programme Coordination 
l* - Pre-harvest Plant Protection 
Entomology 
Economic Entomology 
Integrat.ed Control 
Entomology (Emergency Operations) 
Plant Pathology 
General Plant Pathology 
Breeding for Disease Resistance 
Nematology 
Weed Control 
Aquatic and 
Terrestrial Weeds 
Vertebrate Pest Control 
Bird Control 
Rodent Control 
Plant Quarantine 
Plant Quarantine Legislation and Infor mation 
Pre-Harvest Crop Losses 
Crop Loss Methodology and Information 
2. Post- harvest Crop Protection 
Storage Entomology 
Storage Plant Pathology (Mycotoxins) 
Storage Vertebrate Pests 
Storage Methodology 
Storage of R.eserve Stocks 
Post-harvest Losses (Methodology and Information) 
3. Pesticides 
Specifications (including Formulation) 
International Registration Standards 
Chemistry 
Toxicology (WHO) 
Physiology and Biochemistry 
Gnvironmental’Impact 
Information and Forecasting 
Application Methodology 
Legal, Licensing and Contracting Services 
4. Extension and Information 
Documentation 
Technical Publications 
Plant Protection Extension 
Plant Protection Training 
REGIONAL SECRETARIATS STAFF IN PLANT PROTECTION 
1. AFRICA 
West Africa East Africa 
1 Plant Quarantine 1 Plant Quarantine 
1 Crop Storage 1 Crop Storage 
1 Entomology 1 Entomology 
1 Plant Pathology 1 Plant Pathology 
2. NEAR. EAST 
Locust R.esearch and Control 
1 Plant Quarantine 
1 Crop Storage 
1 Plant Pathology 
1 Entomology 
3. LATIN AMERICA 
South America Central America Caribbean Area 
1 Plant Quarantine 1 Plant Quarantine 
\ 
1 Plant Quarantine 
1 Entomology 1 Entomology 
1 Plant Pathology 1 Plant Pathology 
1 Crop Storage 1 Crop Storage 
4. ASIA AND FAR EAST 
South and South East Asia 
1 Plant Quarantine 
1 Plant Pathology 
1 Entomology 
1 Insect Ecology (Grasshoppers) 
1 Crop Storage 
South Pacific 
1 Plant Quarantine 
ANNEX III 
EXAMPLE OF SCIENTIFIC ADVISORY COMMITTEES (A. C. ) IN PLANT PATHOLOGY 
4 
A. C. Plant Virology A. C. Soil Borne Diseases A. C. Foliar Diseases 
Area Coordinator 
in Plant Pathology 
r-e - 
Plant Pathologist 
East African Region 
” 
Plant Pathologist 
West Africa R.egion 
~_---_ _. ~- .-- 
-Plant Pathologists 
ANNEX IV 
EXAMPLE OF IMPLEMENTATION OF A PROJECT IN PLANT VIROLOGY 
UNDER THE MECHAl’ZSM OF THE 
INTERNATIONAL COLLABORATIVE PROGR.AMME SYSTEM -___ 
Cassava Mosaic Project 
Collaborating Organizations ---___ 
FAO - CIAT - IITA - ISPP (Intern. Sot. of Plant Pathology) - ORSTOM - 
Ministries of Agriculture of interested countries. 
Collaborating Laboratories 
1. European-based 
Scottish Horticultural Research Institute, U. K. (SHRI) 
Istituto di Fitovirologia Applicata C. N. R., Turin, Italy (IFA) 
2. African-based 
E.A,A. F.R.O., Kenya 
Plant Quarantine Station, Ibadan, Nigeria (PQS) 
Intermediate Quarantine Station 
Istituto Nazionale Piante da Legno, Turin, Italy (INPL) 
Advisory Committee to International Governing Board (AC) 
Composed by Heads SHRI, IFA, EAFRO, PQS, INPL, ad hoc 
consultants from ISPP Programme Area Coordinator 
Programme of Work and Budget 
Formulated by AC; 
Submitted to Governing Board for approval; 
Finances allocated by Governing Board or sought outside 
{bilateral aid donors, foundations, etc. ) 
Project Implementation 
Programme Area Coordinator arranges for research sub-contracts; for 
recruitment of ad hoc consultant(s); for contacts with interested -- 
Ministries and counterparts; purchase of equipment, etc. 
Sources of plant resistant’material are identified by consultants of 
collaborating laboratories, are collected and dispatched to intermediate 
quarantine station; 
Introduced clones are maintained under observations and samples sent 
to European-based laboratories for indexing or detection. 
European-based laboratories responsible for heat therapy of virus/mycoplasma 
or meristem culture. Disease-free clones are increased by rapid 
multiplication techniques; 
* 
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Disease-free material introduced at PQS, maintained for additional 
observation and then released to interested Ministries, Institutions, etc. 
Foundation stock maintained in isolation in receiving countries; 
Material from foundation stock sent to country mother plantings for 
multiplication and distribution to growers on large- scale replanting 
scheme. 
Project Evaluation 
Done by AC at annual meetings. 
;’ 
A*NNEX V 
R.ECOMMENDATIONS OF THE FIFTH SESSION OF THE FAO PANEL 
OF EXPERTS ON INTEGRATED PEST CONTROL 
R.ome 15 - 25 October, I974 
The Panel: 
recognizing the international concern over food shortages, and examining the adverse 
impact that critical shortages and high prices of pesticides is having on food production 
and foreign exchange, and having assisted in the development of a global plan for 
implementing integrated pest control programmes that may alleviate a portion of these 
problems, recommended 
4 that the Panel, and other experts as may be necessary, be reconvened not later 
than 1975 to evaluate progress and promote the developments in integrated pest 
control on a global scale; 
b) that, because of the increasing involvement of FAO in integrated pest control, 
annual meetings of the Panel be held from 19’75 onward; 
4 that, the minimum duration of Panel meetings should be five days in view of the 
multitude of matters to be considered; 
4 that, where appropriate, invitations be extended to relevant organizations to 
have observers at Panel meetings. 
The Panel: 
knowing that the high costs of research for the development of selective pesticides, and 
that the relative short duration of market protection of these chemicals afforded by present 
patent laws may not be of sufficient duration for industry to recover costs of their 
production and marketing, that major hindrances to the development of these types of 
chemical are provided by the different registration requirements imposed by various 
governments, and further realizing that the proposals “International Programmes for 
Control of Pest Affecting Agriculture and Public Health” adopted by the Bellagio 
Conference offers several ways for overcoming some of these problems; 
recommended that the FAO Director-General give maximum support to this proposal. 
The Panel: 
. recognizing the potential of pest-resistant crop varieties as one of the most economically 
effective means of pest control, and one that can be simply applied by any grower, and 
further recognizing that the development and production of these varieties offer a means 
of pest control that requires minimal amounts of chemical pesticides and is not 
environmentally harmful and as such offers a basic foundation on which to build 
integrated control programmes; 
recommended that (a) FAO and UNEP organize a cooperative system with international 
and national crop breeding centres, having established integrated pest control programmes 
so that germ plasm may be exchanged, even material with low levels of pest-resistance, 
and properly evaluated early in the developmental stage of varietal improvement. 
. - ii _ 
Linkages also should be established with on-going host plant resistance research in the 
developed countries; (lo) considering the magnitude of pest problems, especially in cotton 
and sorghum, host plant resistance teams composed of several disciplines including 
entomology, plant pathology and genetics be located on a permanent basis at any future 
integrated control programme bases for cotton and sorghum; (c) that FAO should support 
programmes of breeding for pest resistance in rice, maize, and other crops at all 
national and international centres. 
The Panel: 
conscious of the importance of informing and educating both administrators and scientists 
of the needs for and value of integrated pest control systems, and to further their 
introduction into national and regional plant protection programmes; 
recommended that FAO should, whenever possible and relevant, introduce special sessions 
on integrated control into its regional plant protection meetings. 
The Panel: 
emphasizing the increasing need for authoritative publications on integrated pest control, 
noted with pleasure the recent FAO publication “Guidelines for Integrated Control of 
Cotton Insect Pests”, and acknowledging the outstanding work in assembling a first draft 
of “Guidelines for the Integrated Control of R.ice Pests”; 
recommended that (a) the contents of the Rice Guidelines be reoriented and developed as 
suggested in the sub-committee report, that specialists in other disciplines related to 
integrated control be consulted and invited to write selected parts of the Rice Guidelines, 
and that the final draft be completed in 1975 if at all possible; (b) that a consultant be 
acquired at the earliest possible time’to prepare a manual which would detail the 
“Guidelines for Integrated Control of Maize Insect Pests”; (c) that plans be made for 
future publication of specialized manuals on such topics as (i) methodology of integrated 
control including sampling and determination of economic injury levels, (ii) selective use 
of pesticides, (iii) fostering and evaluating naturally occurring natural enemies of pests. 
‘ 
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A N N E X  V I 
P O S S IB L E  S T R U C T U R E  O F  T H E  O P E R A T ING N U C L E U S  O F  T H E  
INTER.NAT IONAL  P L A N T  P R O T E C T IO N  S E C R E T A R IA T  
A N D  T E N T A T IV E  B U D G E T A R Y  IM P L ICAT IONS 
( A n n u a l  bas is )  
U S $  
1  Techn ica l  E x e c u tive S e c r e tary  (P-5 )  3 5 ,0 0 0  
2  A d m in is t ra t ive/Documentat ion Clerks  (G-  6 )  3 0 ,0 0 0  
1  Typist/S te n o g r a p h e r  (G-4 )  1 2 ,0 0 0  
Trave l  5 ,0 0 0  
M isce l laneous  (cables,  reports,  e tc. ) 2 0 ,0 0 0  
M e e tin g s  6 0 ,0 0 0  
1 6 2 ,0 0 0  
O p e r a tin g  fu n d  (5  ma jo r  p r o g r a m m e s : P e s ticides; 
B reed ing  fo r  P e s t R .es is tance;  C r o p  
Losses /Ear ly  W a rn ing;  Q u a r a n tin e  
Serv ices;  Ma jo r  P e s t C o n s traints) 
T O T A L  C O S T  
1 ,2 0 0 ,0 0 0  
1 ,3 6 2 ,O O O  
